December 1994 was used. Main results-Risk scores for death from CHD within 10 years based on age, systolic blood pressure, cholesterol, smoking, and BMI were derived from the Busselton study data using logistic regression analysis. Similar risk scores developed from the Framingham, the national health epidemiologic follow up study, and the WHO ERICA cohorts were found to perform just as well in Busselton as the Busseltonderived scores, both before and after controlling the effect of age. There was considerable overlap across the different risk scores in the identification of individuals in the highest quintile of risk. Those in the top 20% of scores included about 41% of deaths from CHD among men and about 63% of deaths from CHD among women.
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Conclusion-Although there is variation
in risk score coefficients across the studies, the relative risk predictive performance of the scores is similar. The use of Framingham and other similar risk scores will not be misleading in white Australian populations. (7 Epidemiol Community Health 1997; 51:515-519) Mortality from heart disease in Australia has been falling for more than 20 years, but the rates remain high and a cause for concern.' 2 Major well known risk factors for coronary heart disease (CHD) include raised blood pressure and cholesterol concentrations, and smoking.3 " Since CHD is a multifactorial disease, risk of CHD should be estimated by assessing all cardiovascular risk factors simultaneously. To assist clinicians with this task, early Framingham heart study investigators developed CHD risk scores for predicting the development of CHD and these have been updated in more recent publications." [5] [6] [7] [8] A number of other studies have produced risk scoring systems for men. Risk scores based on age, systolic blood pressure, cholesterol, smoking, and body mass index (BMI) have been developed from 11 studies participating in the European WHO ERICA project. Risk scores were developed separately for each of four regions and also overall.9 Data from the British regional heart study were used to develop scoring systems based on age, blood pressure, cholesterol, ECG, diabetes, current angina, and parental history ofheart disease for identification of men at high risk of heart attack. The top fifth of the score distribution identified 59% of cases of ischaemic heart disease over a follow up period of five years."0 " Data from the United Kingdom heart disease prevention project were used to develop the Dundee risk score for non-fatal myocardial infarction or death from CHD over a five year period among men."2 There are few risk scores developed for women.
The generation of several risk scores has been partly motivated by the belief that risk scores developed from one population may not be applicable to another population. This is supported by a review of 15 published, estimated logistic risk functions for CHD morbidity/mortality which include blood pressure, cholesterol, and measures of smoking. There were noticeable differences in the coefficients and associated odds ratios between studies and the authors concluded that the "use of a scoring system derived from logistic regression to produce a measure of risk for a different population may be more misleading than advantageous". 13 However, there were differences between the studies in the definition of the CHD outcome event, the length of follow up, the additional variables included in the equations, which measure of blood pressure was used (systolic or diastolic), and the definition of smoking, and these could be responsible for the differences between coefficients across studies.
A limited number of evaluations of risk scores in other settings produced findings that do not support this view. The generalisability of the Framingham CHD risk scores to other US populations has been examined in the "pooling project" and in a comparison with the national health epidemiologic follow up study. 6 14 These studies, which examined risk scores based on age, systolic blood pressure, cholesterol concentration, and smoking, found that the Framingham risk model was generalisable to the white population of the United States. In addition, the ERICA project found that risk scores from one region predicted mortality from CHD just as well in other regions.9 There is clearly a need for more evaluations of scoring systems.
No CHD risk scores have been developed from Australian data and none of the risk scores developed from studies in other countries have been evaluated in Australia.
The present investigation used data on CHD risk factors and mortality from the Busselton study to develop scores predicting the risk of CHD death within 10 years for men and women. The 19 In order to remove the effect of age before assessing the performance of the remaining risk factors, subjects were first divided into quintile Table 2 Characteristics of cohorts. The combined ERICA cohort from which the risk score for men was developed was much larger and had about twice as many deaths from CHD.9 Table 2 shows the baseline characteristics of the cohorts used to develop risk equations. The mean age at baseline was lower for ERICA since it included men aged 40-57 years whereas the other cohorts included people aged 40 to 74 years. The cohorts are otherwise similar in all risk factors except smoking which shows some variation across studies.
As the ERICA risk score included BMI, risk scores with and without BMI were developed for Busselton. The coefficients obtained from logistic models for Busselton and those reported for the other cohorts are shown in table 3. Although the coefficients for systolic BP and smoking were considerably lower in Busselton compared with the other cohorts, none of the Busselton coefficients were significantly different (at the p=0.05 level) to the Framingham coefficients or the NHEFS coefficients.
The observed and expected deaths from CHD for each quintile of risk score are shown in the Framingham, NHEFS, and ERICA risk scores perform just as well in Busselton as Busselton-derived scores. This is in accord with previous evaluations of Framingham scores in other populations.6 14 When the development of a risk score and the evaluation of its performance are based on the same data, the performance may be over-estimated. Such bias may be avoided through cross-validation.
The performance of the Busselton-derived scores did not noticeably diminish when crossvalidation was used.
As age is not a modifiable risk factor it is desirable to assess separately the predictive performance of the modifiable risk factors systolic blood pressure, cholesterol, and smoking. Some evaluation studies have fixed the value of age in the risk score to be a constant for all individuals. 6 
